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FIGURE 11.8 (a) Schematic drawing of an over-
pressured jet (from JANNAF, 1975). (b) Con-
ditions in the supersonic part of the flow during
the lateral blast on May 18, 1980, at Mount St.
Helens. Calculations from the Lockheed Plume
Code (courtesy of R, A. O'Leary, Rocketdyne,
division of Rockwell International). All length di-
mensions, x and y, are normalized to vent di-
ameter, d. The boundary of the flow is assumed
to have been at constant pressure 8.7 x 104 Pa
(0.87 bar); the reservoir is assumed to have ini-
tially been at 12.5 MPa (125 bars). The flow is
assumed to have been choked at Mach 1 at the
vent; the exit Mach number of the flow is taken
as 1.02 to ease numerical computation problems.
Contours of constant thermodynamic properties are shown, as summarized in Table 11.1. Small arrows indicate the local flow direction. The flow
diverges through rarefaction waves (not shown; see Figure 11.8a for schematic representation) that reflect from the flow boundaries to form the
intercepting shocks shown. Across these shocks the flow velocities decrease, the pressure increases, and the flow changes direction. The intercepting
shocks coalesce across the flow to form the strong Mach disk shock. In most of the flow the pressure is subatmospheric (stippled zone). It rises
back toward atmospheric across the Mach disk and intercepting shocks. The location of the Mach disk shock is not predicted by the computer
code; it is estimated from the JANNAF (1975) equations, (c) Figure 11.8b, scaled to and superposed on the devastated area at Mount St. Helens
(same orientation and placement as in Kieffer, 1982a). Note approximate coincidence of supersonic jet and direct blast zone.
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